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South  Dike  is  about  39  ft.  high  and  400  ft.  long.  North  Dike  is  about  20  ft.  „ 
high  and  370  ft.  long. There  are  small  brooks  which  drain  into  each  dike.  Gener¬ 
ally  the  dikes  are  in  good  condition.  Both  are  intermediate  in  size.  The  South 
dike  has  a  high  hazard  classification  and  the  North  dike  has  a  low. 

It  is  recommended  that  the  owner  engage  a  qualified  engineer  to  analyze  the 
dikes  for  seismic  stability. 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INVESTIGATION  REPORT 
BRIEF  ASSESSMENT 

Identification  No.:  MA  01122  and  MA  01123 

Name  of  Dam:  Mill  Pond  Reservoir  North  and  South  Dikes 

Town:  Burlington 

Stream:  Maple  Meadow  Brook 

Date  of  Inspection:  November  2,  1979 

Mill  Pond  Reservoir  North  and  South  Dikes  are  components 
of  the  Town  of  Burlingtons '  Mill  Pond  Reservoir  Pump  Storage 
and  Treatment  Facility.  On  the  opposite  shore  (to  the  east) ,  of 
the  dikes  is  the  Mill  Pond  Reservoir  Main  Dam.  This  dam  has  a 
separate  Phase  I  Report.  See  Mill  Pond  Reservoir  Main  Dam 
MA  01121. 

The  South  Dike  is  approximately  39  feet  high  and  400  feet 
long.  The  North  Dike  is  approximately  20  feet  high  and  370  feet 
long.  Both  dikes  are  earth  embankments  with  2H:1V  upstream  and 
downstream  slopes  and  central  concrete  core  walls.  There  are 
small  brooks  which  drain  toward  each  dike.  The  inflow  enters 
an  inlet  structure  at  each  dike  and  travels  below  the  reservoir 
and  main  dam  and  outlets  downstream  into  Maple  Meadow  Brook. 
There  is  no  inflow  from  these  brooks  into  the  reservoir.  The 
dikes  have  been  owned  and  operated  by  the  Town  of  Burlington 
since  they  were  completed  in  1973. 

There  was  no  indepth  engineering  data  provided.  Therefore, 
the  adequacy  of  the  dikes  was  primarily  evaluated  by  the  visual 
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inspection,  past  performance  history,  the  available  as-built 
drawings  and  sound  engineering  judgement.  The  visual  inspection 
indicated  the  dikes  to  be  in  generally  good  condition.  There  are 
no  records  of  the  dikes  being  overtopped  by  storm  water  runoff. 
Both  dikes  have  an  intermediate  size  classification.  The  South 
Dike  has  a  high  hazard  classification  and  the  North  Dike  has  a 
low  hazard  classification.  Based  upon  Corps  Guidelines,  the  South 
Dike  would  have  a  full  PMF  test  flood,  while  the  North  Dike  has  a 
PMF  test  flood.  The  PMF  inflow  of  600  cfs  from  the  reservoir 
drainage  area  would  not  overtop  the  dikes.  The  test  flood  in¬ 
flow  from  the  drainage  areas  forward  of  the  dikes  (not  inletting 
into  the  reservoir)  would  not  overtop  the  dike  embankment  even  if 
the  intake  structures  at  each  dike  were  closed. 

Both  dikes  are  in  generally  good  condition.  However,  no 
records  of  seismic  analysis,  if  performed,  were  made  available. 

As  the  dikes  are  located  near  the  boundry  of  seismic  zones  2  and 
3,  a  seismic  analysis  should  be  performed.  As  such,  the  dikes 
have  an  overall  rating  of  fair.  It  is  recommended  that  the 
Owner  engage  a  qualified  registered  professional  engineer  to 
analyze  the  dikes  for  seismic  stability. 

Furthermore,  the  Owner  should  institute  certain  remedial 
measures  including  routine  maintenance  of  grass  on  embankments; 
prevention  of  trespassing  and  re-establishment  of  vegetation  in 
barren  areas;  monitoring  of  seepage  below  the  South  Dike  and 
establishment  of  a  formal  downstream  warning  system. 
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These  above  recommendations  and  remedial  measures,  should 
be  implemented  by  the  Owner  within  one  year  after  receipt  of 
this  Phase  I  Inspection  Report. 


Ronald  H.  Cheney,  P.  E. 

Vice  President 

Hayden,  Harding  &  Buchanan,  Inc. 
Boston ,  Massachusetts 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
I  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  Investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational 
evaluations  are  beyond  the  scope  of  a  Phase  I  investigation: 
however,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  other¬ 
wise  be  detectable  if  inspected  under  the  normal  operating  environ 
ment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  condi¬ 
tions,  and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
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assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff) ,  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to  ex¬ 
isting  fences  and  railings  and  other  items  which  may  be  needed  to 
minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  to  the  public.  An  evaluation  of  the  project  for  com¬ 
pliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 


SECTION  1 

PROJECT  INFORMATION 


1. 1  General 

a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  ini¬ 
tiate  a  national  program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has 
been  assigned  the  responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region.  Hayden,  Harding  &  Buchanan, 
Inc.  has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Massachusetts.  Authoriza¬ 
tion  and  notice  to  proceed  was  issued  Hayden,  Harding  &  Buchanan, 
Inc.  under  a  letter  of  24  October  1979  from  William  E.  Hodgson  Jr., 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW  33-80-C-0006  has 
been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b .  Purpose 

(1)  Perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by  non-Federal 
interests . 

(2)  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory 

of  Dams. 
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1.2  Description  of  Project 

a .  Location 

Mill  Pond  Reservoir  North  and  South  Dikes  are  located 
in  the  Town  of  Burlington  in  Middlesex  County,  Massachusetts. 

The  dikes  are  part  of  the  Mill  Pond  Reservoir  system  which 
impounds  water  pumped  from  the  Shawsheen  River .  The  Mill 
Pond  Reservoir  and  both  dikes  are  shown  on  the  Wilmington, 
Massachusetts,  Quadrangle.  The  North  and  South  Dikes  are  located 
along  the  Southwestern  section  of  the  reservoir  and  have  the 
approximate  coordinates  of  North  42°30'45",  West  71°10'47"  and 
North  42°30'30" ,  West  71° 10' 12",  respectively. 

b .  Description  of  Dam  and  Appurtenances 

Since  both  dikes  impound  the  waters  of  the  Mill  Pond 
Reservoir,  the  reservoir  side  will  be  referred  to  as  the  upstream 
side.  Despite  the  fact  that  the  remaining  downstream  side  of  each 
dike  has  a  brook  flowing  toward  it,  this  flow  is  diverted  below 
the  dikes  and  reservoir  and  is  not  retained  by  the  dikes.  There¬ 
fore,  the  embankment  side  facing  the  brook  will  be  referred  to  as 
the  downstream  side  within  the  following  discussions.  See  "Section 
Through  Dike"  on  Plate  B-5  in  Appendix  B. 

The  Mill  Pond  South  Dike  (MA  01123)  is  39  foot  hydraulic 
height,  400  foot  long  earth  embankment  structure,  containing  a  1.25 
foot  wide  concrete  core  wall.  The  upstream  (reservoir  side) , 
side  slope  is  riprapped  and  sloped  at  2H:1V  (photo  9)  and  the 
downstream  side  slope  is  turf  lined  and  sloped  at  2H:1V,  photo  14. 
The  crest  width  is  20  feet.  The  elevation  at  the  top  of  the 
core  wall  is  145.0  and  the  elevation  of  the  crest  is  147.50. 
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There  is  a  small  brook  which  collects  runoff  from  the 


drainage  area  to  the  west  of  the  dike,  photo  15.  Water  from  this 
brook  enters  a  42  inch  drainline  through  a  concrete  head  wall  and 
gate  located  at  the  downstream  toe  as  shown  by  photo  11.  The 
42  inch  drain  line  converges  with  a  24  inch  line  (from  the  North 
Dike)  into  a  48  inch  line  which  continues  under  the  Mill  Pond 
Reservoir  Dam  embankment  and  exits  into  Maple  Meadow  Brook. 

The  dike  contains  a  downstream  drainage  system,  this  system 
consists  of  a  longitudinal  8  inch  porous  concrete  drain  (embedded 
in  a  washed  gravel  bed)  located  downstream  of  the  core  wall  and  a 
perpendicular  8  inch  porous  sub-drain  pipe  which  exits  into  a 
riprap  outlet  pad  located  at  the  downstream  toe. 

There  is  a  second,  20  foot  hydraulic  height,  dike  located  to 
the  north  of  the  South  Dike.  This  North  Dike  (MA  01122)  is  a  370 
foot  long  earth  embankment  structure  with  a  crest  width  of  20  feet. 
Upstream  and  downstream  side  slopes  are  at  2h:1V  with  the  upstream 
slope  riprapped.  It  also  contains  a  concrete  core  wall  and  a 
downstream  drainage  system.  See  photos  1  and  4. 

The  level  of  the  reservoir  is  maintained  with  water  pumped 
from  the  Shawsheen  River.  Water  from  the  Shawsheen  River  is 
diverted  through  a  24  inch  diameter  transmission  line  which 
outlets  through  a  head  wall  structure  located  near  the  North 
Dike,  photo  3. 

On  the  opposite  shore  (to  the  East)  of  both  dikes  is  the 
Mill  Pond  Reservoir  Main  Dam  (see  report  MA  01121) .  This  dam  is 
a  1300  foot  long,  50  foot  hydraulic  height,  earth  embank¬ 
ment  structure  containing  a  concrete  core  wall  and  a  gated  intake 
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structure.  Located  at  the  central  downstream  toe  area  is  the 
Town  of  Burlington  water  Treatment  Plant.  Two  16  inch  outlet 
pipes,  from  the  intake  structure,  feed  water  to  the  treatment 
plant,  where  it  is  processed  and  eventually  distributed  to  the 
town  through  a  12  inch  distribution  main. 

c .  Size  Classification 

This  facility  is  classified  as  intermediate  in  size 
based  upon  its  storage  capacity  of  1,746  acre  feet. 

d.  Hazard  Classification 

The  hazard  classification  for  the  North  Dike  is  low. 
There  is  no  development  in  the  potential  impact  area  of  the  North 
Dike  below  the  top  of  the  dike  elevation  of  147.5,  except  a 
power  transmission  line.  Thus  no  impact  upon  habitable  struc¬ 
tures  due  to  dike  failure  is  apparent. 

The  South  Dike  has  a  high  hazard  potential  classification. 
Failure  of  the  South  Dike  would  create  a  reservoir  condition  in 
the  adjacent  valley.  About  24  houses,  two  improved  roads,  and 
school  athletic  fields  would  be  damaged  by  1  to  10  feet  of 
flood  water. 

e.  Ownership 

The  North  and  South  Dikes  have  always  been  owned  by 
the  Town  of  Burlington. 

f .  Operator 

The  dikes  are  maintained  and  operated  by  the  Town  of 
Burlington  water  Department.  Mr.  William  Keene  is  the  desig¬ 
nated  caretaker.  The  mailing  address  is  Town  of  Burlington 
Water  Treatment  Plant,  Winter  St.  Burlington,  Massachusetts 
01803  (telephone  617-272-3956)  . 
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The  dam  and  dikes  were  designed  by  Whitman  and  Howard 


Inc.  of  Wellesly,  Massachusetts  in  1970.  The  construction 
contract  for  the  project  was  sent  out  in  October  1970.  Con¬ 
struction  began  in  1971  and  was  completed  in  1973.  Van  D. 

Lambert  Excavating,  Inc.  was  the  contractor, 
i .  Normal  Operational  Procedures 

There  is  no  formal  operational  procedure  for  the  dikes. 

The  gates  at  the  intake  of  the  24  inch  and  42  inch  drain  lines 
are  the  only  operational  facilities.  Each  gate  is  normally  left 
open  so  as  to  allow  the  waters  from  each  brook  to  be  diverted 
below  the  reservoir  and  eventually  exit  into  an  outlet  channel 
downstream  of  the  main  dam. 

1. 3  Pertinent  Data 
I  a .  Drainage  Area 

Mill  Pond  is  located  in  an  upland  area.  It  was  formed  by 
constructing  earth  embankments  across  three  valleys.  Its 
drainage  area  is  about  0.2  square  miles  (128  acres  including  reservoir 
area) .  The  area  around  the  reservoir  is  undeveloped  wooded  land. 

To  the  southwest  of  the  reservoir  there  are  two  swampy 
drainage  areas  which  contribute  runoff  to  the  South  Dike 
(.37  sm)  and  North  Dike  (.1  sm)  intake  structures.  This  run¬ 
off  flows  into  pipes  which  pass  beneath  the  two  dikes  and  join 
together  below  the  reservoir.  A  single  pipe  extends  along  the 
bottom  of  the  reservoir  and  beneath  the  main  dam.  This  pipe 
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discharges  into  the  outlet  brook  about  350  feet  downstream  of 
the  main  dam,  at  Winter  Street.  There  is  no  outlet  from  these 
pipes  into  the  reservoir.  See  the  drainage  area  map  in  Appendix 
D  and  photographs  in  Appendix  C. 
b.  Discharge  at  Damsite 

1.  Outlet  Works 

There  are  no  outlet  works  at  either  of  the  dikes. 
Outlet  works  for  the  reservoir  are  located  at  the  main  dam  and 
are  as  described  in  the  Phase  I  Report  "Mill  Pond  Reservoir  Main 
Dam  MA  01121". 

2 .  Maximum  Known  Flood  at  Damsite 

The  dam  was  completed  in  1973.  There  are  no  avail¬ 
able  records  of  maximum  flood  at  the  damsite.  United  States 
Weather  Bureau  records  indicate  that  from  August  17  to  20,  1955, 
ten  to  fourteen  inches  of  rainfall  occurred  in  the  general  location 
of  the  project. 

3.  Ungated  Spillway  Capacity 

There  is  no  spillway  at  either  dike. 
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Elevation  (ft.  above  NGVD  -  approximate  only) 


(1)  Streambed  at  toe  of  dike  North  Dike:  127.5+ 

South  Dike:  108. 5± 


(2)  Bottom  of  cutoff - N/A 

(3)  Maximum  tailwater - North  Dike:  142  Assumes 

South  Dike:  140  inlet  to 

drain  pipes 

blocked . 

(4)  Recreation  pool - N/A 

(5)  Full  flood  control  pool - N/'A 

(6)  Spillway  crest  (gated) - No  spillway 

(7)  Design  surcharge  (Original  Design) - 144.0 

(8)  Top  of  dikes - 14  7.5 

(9)  Test  flood  surcharge - 14 .  3 

Reservoir  (Length  in  feet) 

(1)  Normal  pool - 2300  (water  supply) 

(2)  Top  of  dikes - 2325 

(3)  Test  flood  pool - 2325 

(4)  Flood  control  pool - N/A 

(5)  Spillway  crest  pool - N/A 


Storage  (acre-feet) 

(1)  Normal  pool - 1525  (water  supply) 


(2)  Test  flood  pool - 1710 

(3)  Top  of  dikes - 1746 


(4)  Flood  control  pool 


N/A 


(5)  Spillway  crest  pool 


N/A 
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f . 


Reservoir  Surface  (acres) 

(1)  Normal  pool - 

(2)  Test  flood  pool - 

(3)  Top  of  dikes - 

(4)  Flood-control  pool — 

(5)  Spillway  crest - 


53+  (water  supply) 

- 74  + 

- 74  + 

- N/a 

- N/A 


g.  Dike 

(1)  Type - Gravity,  earth  embankment 

(2)  Length-400  feet  South  Dike,  370  feet  North  Dike 

(3)  Height  (hydraulic) - North  Dike:  20  feet 

South  Dike:  39  feet 

(4)  Top  Width - 20  feet  (both  dikes) 

(5)  Side  Slopes  2H:IV  turfed  on  downstream  side, 

2H:IV  ripraped  on  upstream  or 
reservoir  side  (both  dikes) 

(6)  Zoning - not  indicated 

(7)  Impervious  Core - 1'3"  concrete  corewall 

(8)  Cutoff - concrete  corewall  to  rock 

(9)  Grout  curtain - not  indicated 


h.  Diversion  and  Regulating  Tunnel  -  None  at  this  project 

i.  Spillway  -  None  at  this  project 

j .  Regulating  Outlets 

Each  dike  has  a  headwall  and  a  manually  operated  valve 
(Photos  6,11)  for  a  drain  line  to  intercept  runoff  from  small 
brooks  which  flow  towards  the  dikes  (Photos  5,8).  The  drain 
lines,  a  24  inch  pipe  from  the  North  Dike  and  a  42  inch  pipe 
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from  the  South  Dike  pass  through  the  embankments  and  converge 
into  a  48  inch  pipe  at  approximately  the  center  of  the  reser¬ 
voir.  The  48  inch  line  runs  below  the  dam  embankment  and 
outlets  into  Maple  Meadow  Brook  about  350  feet  downstream  of 
the  dam.  A  gate  valve  to  control  the  outflow  for  this  line 
is  located  at  the  downstream  toe  of  the  main  dam.  All  gate 
valves  are  normally  left  open  to  permit  the  discharge  of 
all  flow  from  the  downstream  brooks. 

In  addition,  a  16  inch  bypass  line  at  the  main  dam  runs 
from  the  water  supply  outlet  pipes  to  the  48  inch  drain  line. 
Opening  the  bypass  allows  water  to  flow  directly  from  the  reser¬ 
voir  outlet  to  the  drain  line,  and  then  discharge  into  the 
Maple  Meadow  Brook.  In  normal  operation,  the  bypass  line  is 
closed. 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  Design  Data 

The  dikes  were  designed  by  Whitman  &  Howard,  Inc.  Consulting 
Engineers,  Wellesley,  Massachusetts  in  1970.  Design  calculations 
for  this  project  were  not  made  available.  However,  construction 
drawings  and  contract  specifications  were  provided. 

2 . 2  Construction  Data 

Construction  for  the  facility  was  undertaken  in  1971  and 
completed  in  1973.  The  contractor  was  Van  D.  Lambert  Excavating, 
Inc.  Daily  reports  and  or  records  of  construction  activity 
were  not  made  available. 

2 . 3  Operation  Data 

The  facility  is  operated  by  the  Town  of  Burlington  Water 
Department.  The  drainlines  through  the  dikes  are  used  to  divert 
flow  from  the  brooks  in  front  of  the  dikes  with-  the  flow  exiting 
beyond  the  Main  Dam.  The  gate  valves  are  normally  kept  open. 

An  operation  manual  for  this  project  was  not  made  available. 

2 . 4  Evaluation  of  Data 
a .  Availability 

As- built  plans  of  the  dam  and  dikes  and  associated 
structures  were  obtained  from  Whitman  &  Howard,  Inc. ,  Consulting 
Engineers,  Wellesly  MA,  who  were  the  designers  of  the  facility. 
Additional  engineering  data  pertaining  to  the  design  is  not 
available  for  inclusion  within  this  report.  Some  correspondence 
pertaining  to  the  construction  of  the  facility  was  obtained  from 
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the  Department  of  Environmental  Quality  Engineering,  Division  of 
Waterways,  Boston  Office.  Construction  Correspondence  or  daily 
reports  kept  during  construction  were  not  made  available. 

b .  Adequacy 

In  depth  engineering  data  was  not  provided  and  does  not 
allow  for  a  definitive  review.  Therefore,  the  adequacy  of  this 
dam,  structurally  and  hydraulically,  can  not  be  assessed  from 
the  standpoint  of  review  of  design  calculations,  but  must  be 
based  primarily  on  the  visual  inspection,  past  performance 
history,  the  available  as-built  drawings,  and  sound  engineering 
judgement. 

c.  Validity 

The  visual  inspection  of  this  facility  showed  no  reason 
to  question  the  validity  of  the  information  supplied  on  the 
as-built  plans. 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings 

a .  General 

At  the  time  of  inspection  the  reservoir  water  elevation 
was  about  137.5  ft  which  is  about  10  ft  below  the  top  of  the 
dikes.  According  to  design  drawings,  full  reservoir  level  is 
at  elevation  144.0. 

b.  Dikes 

General 

Both  dikes  are  earth  embankments,  the  South  Dike  being 
about  39  ft  in  height  and  about  400  ft  long  and  the  North  Dike 
being  about  20  ft  in  height  and  about  370  ft  long.  Both  dikes 
have  a  concrete  core  wall  resting  on  bedrock.  The  majority  of 
the  embankment  portion  of  the  dikes  rests  on  soil.  A  brook  on 
the  downstream  side  of  the  South  Dike  and  flowing  toward  the  dike 
is  routed  through  the  embankment  by  a  42-in.  diameter  ductile 
iron  pipe.  A  brook  flowing  toward  the  North  Dike  is  routed 
through  the  dike  by  a  24-in.  diameter  ductile  iron  pipe.  The 
42-in.  and  24-in.  iron  pipes  connect  to  a  piping  system  which 
carries  the  water  through  the  reservoir  and  main  dam  and  into 
Maple  Meadow  Brook. 

The  core  wall  of  both  dikes  consists  of  a  1  ft  3  in.  wide 
reinforced  concrete  wall  on  a  3  ft  3  in.  wide  footing  resting 
on  bedrock.  The  footing  is  stepped  to  follow  the  contours  of 
the  bedrock  surface.  The  core  wall  extends  the  entire  length 
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of  the  dikes  and  has  a  maximum  structural  height  of  about  52  feet 
for  the  South  Dike  and  about  28  feet  for  the  North  Dike. 

According  to  plan  drawings,  both  dikes  have  an  internal 
drainage  system  consisting  of  a  line  of  8  in.  porous  pipes  next 
to  the  downstream  edge  of  the  core  wall  connected  to  one  8  in. 
porous  pipe  which  exits  the  downstream  slope  on  the  left  side 
of  the  ductile  iron  pipe.  The  invert  elevations  of  the  8  in. 
porous  pipes  where  they  exit  the  downstream  slopes  of  each  dike 
are  113.1  for  the  South  Dike  and  131.9  for  the  North  Dike. 

The  plan  drawings  indicate  a  pervious  toe  trench  about 
3  ft  wide  and  2  ft  deep  on  the  downstream  side  of  both  dikes. 

South  Dike 

The  upstream  (reservoir  side)  slope  is  at  an  inclination 
of  about  2H:lV  and  is  covered  with  riprap  in  good  condition  as 
shown  in  Photo  9 . 

The  crest  of  the  dike  is  about  20  ft  wide  and  is  shown  in 
Photo  14.  The  edges  of  the  crest  are  grass  covered  and  the 
middle  is  barren  as  a  result  of  trespassing.  Two  observation 
wells  were  observed  on  the  downstream  side  of  the  crest.  One 
well  was  near  the  left  abutment  and  could  not  be  opened.  The 
other  was  near  the  center  of  the  dike  and  a  sounding  of  this 
well  indicated  water  at  a  depth  of  about  24.5  ft  from  the  crest. 
Existing  groundwater  well  data,  if  any,  were  not  reviewed. 

No  evidence  of  cracking  or  misalignment  of  the  crest  that  could 
be  attributed  to  embankment  movement  was  observed. 

The  downstream  slope  is  covered  with  long  grass,  as  shown  in 
Photo  10.  The  inlet  structure  for  the  42-in.  ductile  iron  pipe 
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is  shown  in  Photo  11.  A  path  on  the  downstream  slope  from 
the  toe  to  the  crest  was  observed  to  the  right  of  the  inlet 
structure . 

Standing  water  was  observed,  Photo  12,  to  the  left  of  the 
inlet  structure  at  about  the  same  elevation  as  the  top  of  the 
concrete  wall  supporting  the  trash  racks  (about  El  114.6). 

The  source  of  the  standing  water  is  unknown  but  may  be  due  to 
flow  of  water  out  of  the  internal  drainage  system.  The  8  in. 
porous  pipe  exiting  the  downstream  slope  and  forming  part  of  the 
internal  drainage  system  could  not  be  found,  but  its  invert 
would  have  been  about  1.5  ft  lower  than  the  standing  water. 

An  area  of  standing  water,  about  70  ft  by  30  ft,  was 
observed  downstream  of  the  dike  near  the  left  abutment  as  shown 
in  Photo  13.  The  standing  water  was  within  8  ft  of  the  toe  of 
the  dike  and  its  furthest  extension  from  the  left  wall  of  the 
intake  structure  was  about  100  ft.  Reeds  and  swamp  growth  were 
observed  in  the  area  of  the  standing  water.  The  cause  of  the 
standing  water  may  be  seepage  from  the  dike. 

North  Dike 

The  upstream  slope  (reservoir  side)  is  at  an  inclination 
of  about  2H:1V  and  is  covered  with  riprap  in  good  condition  as 
shown  in  Photo  4 . 

The  crest  of  the  dike  is  about  20  ft  wide  and  is  shown  in 
Photo  2.  The  edges  of  the  crest  are  grass  covered  and  the  middle 
is  barren  as  a  result  of  trespassing. 

The  downstream  slope  is  covered  with  long  grass  as  shown  in 
Photo  2.  No  evidence  of  seepage  was  observed  through  the 
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downstream  slope  of  the  dike.  A  small  amount  of  water  was 
observed  flowing  from  the  drain  pipe  on  the  left  side  of  the 
inlet  structure  on  the  downstream  side  of  the  dike, Photo  1. 

This  water  flowed  into  the  inlet  pipe. 

c .  Appurtenant  Structures 

No  cracks  or  open  joints  were  observed  in  the  gate 
valve  structures  or  trash  rack  inlet  structures  shown  in  Photos 
6  and  11.  Some  trash  and  debris  was  observed  at  the  South  Dike 
inlet.  The  concrete  outlet  structure  on  the  right  abutment  of  the 
North  Dike  was  in  good  condition. 

d.  Reservoir  Area 

There  are  no  indications  of  instability  along  the  banks 
of  the  reservoir  in  the  vicinity  of  the  dikes.  The  reservoir  is 
shown  in  photos  7  and  17 . 

e.  Downstream  Channel 

The  downstream  channels  are  the  small  brooks  that 
flow  toward  the  dikes.  A  further  description  of  the  area  is 
given  in  Section  1.3. a. 

3 . 2  Evaluation 

A  large  area  of  standing  water  was  observed  near  the  left 
abutment  of  the  South  Dike  which  may  be  due  to  seepage  from 
beneath  the  dike.  If  this  is  seepage,  it  does  not  represent 
an  immediate  problem,  but  it  should  be  observed  periodically  as 
recommended  in  Section  7 .  All  inlet  and  outlet  structures  were 
in  good  condition. 

No  record  of  seismic  analysis  made  by  conventional  equivalent 
static  load  methods,  if  performed,  was  made  available. 

Because  of  the  preceding  along  with  the  observed  standing 
water  at  the  South  Dike,  the  overall  rating  of  the  dikes  is  fair. 
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SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4 . 1  Operational  Procedures 

a .  General 

The  only  operational  features  associated  with  the  dikes, 
are  the  manually  operated  inlet  structures  to  the  drain  pipes 
servicing  the  small  brooks  located  in  front  of  the  dikes.  These 
are  normally  left  open  to  facilitate  the  passage  of  incoming 
flows.  There  are  no  other  operational  structures  located  at  the 
dikes . 

b .  Description  of  Warning  System 

There  are  no  warning  systems  associated  with  either 
of  the  dikes. 

4 . 2  Maintenance  Procedures 

a.  General 

The  Town  of  Burlington  Water  Department  is  responsible 
for  the  maintenance  of  the  dikes.  The  designated  caretaker  is 
Mr.  William  Keene.  The  dikes  and  inlet  structures  are  checked 
at  least  weekly  by  an  employee  of  the  Water  Department  to  insure 
the  openings  to  the  drain  pipes  are  free  and  clear  of  debris. 

b .  Operating  Facilities 

An  employee  of  the  Burlington  Water  Department  tours 
the  entire  facility  at  least  once  a  week.  The  dikes  and  inlet 
structures  are  checked  visually,  and  any  materials  blocking 
the  drain  pipe  opening  are  removed. 
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4.3  Evaluation 


Although  there  are  no  formal  operational  or  maintenance 
procedures  for  the  facility,  all  facilities  appeared  to  be  well 
maintained.  The  dikes  should  be  inspected  every  year  by  a  qualified 
registered  professional  engineer  who  can  identify  conditions  of 
concern  which,  if  left  unchecked,  could  jeopardize  the  safety  of 
the  structure. 
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SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5 . 1  General 

Mill  Pond  Reservoir  is  located  in  Burlington,  Massachusetts , 
near  the  Town  of  Wilmington  and  the  City  of  Woburn.  The  dam  and 
dikes  are  located  in  the  Town  of  Burlington.  The  project  is  a 
pump  storage  water  supply  facility  with  a  very  small,  natural 
drainage  area  of  0.2  s.m.  (128  acres). 

The  dam  (MA  01121)  and  two  dikes  (MA  01123  &  MA  01122) 
which  form  the  reservoir  block  off  three  valleys.  The  valley 
blocked  by  the  South  Dike  has  a  drainage  area  of  .37  s.m.  and 
contains  a  brook  draining  a  swampy  area  to  the  south.  The  North 
Dike  cuts  off  a  small  valley  and  stream  flowing  from  a  swampy 
area.  The  drainage  area  to  the  North  Dike  is  approximately 
0.1  s.m.  The  two  brooks  from  the  swampy  areas  flow  into  inlets 
for  culverts  at  the  face  of  the  dikes.  The  two  culverts  then  join 
into  one  pipe  below  the  reservoir.  This  single  pipe  passes 
beneath  the  dam  (MA  01121)  and  into  Maple  Meadow  Brook. 

The  dikes  have  no  spillway.  Water  is  discharged  through 
an  intake  structure  into  two,  16  inch  water  supply  pipes. 

These  pipes  are  connected  to  the  water  treatment  plant,  at  the 
downstream  toe  of  the  dam.  See  appendices  B,C  and  D  for 
engineering  drawings,  photographs  and  hydraulic  calculations. 

5 . 2  Design  Data 

Hydraulic/hydrologic  criteria  used  for  the  design  of  this 
project  was  not  available  for  review  and  inclusion  in  this 
report . 
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5. 3  Experience  Data 


The  project  was  completed  in  1973.  It  is  a  pump  storage 
water  supply  facility  having  a  128  acre  drainage  area.  The 
normal  high  water  level  is  at  elevation  144.  The  normal  oper¬ 
ating  water  level  is  constantly  changing  and  is  kept  at  or 
below  elevation  144.  There  are  no  records  of  past  flooding 
experience  or  the  occurance  of  overtopping  *7f  the  dikes,  if 
any,  since  it  was  constructed. 

The  United  States  Weather  Bureau  records  indicate  that 
10  to  14  inches  of  rainfall  occurred  in  the  general  location  of 
the  dam  between  August  17  to  20,  1955. 

5 . 4  Test  Flood  Analysis 

This  facility  has  an  intermediate  size  classification. 

The  South  and  North  Dikes  have  high  and  low  hazard  potentials, 
respectively.  Based  upon  Corps  Guidelines  the  test  flood  for 
the  South  Dike  would  be  the  full  PMF,  while  that  for  the  North 
Dike  would  be  the  %  PMF. 

A  PMF  inflow  of  600  cfs  from  the  0.2  sm  drainage  area 
into  the  reservoir  would  not  overtop  the  dikes  (top  elevation 
is  147.5)  provided  the  reservoir  was  kept  at  elevation  144 
(design  high  water)  or  less. 

At  the  South  Dike  a  PMF  inflow  of  1125  cfs,  from  the 
.37  sm  swampy  drainage  area,  would  result  in  a  forward  eleva¬ 
tion  of  140  at  the  valley  of  the  dike,  assuming  the  gate  for 
the  42  inch  drain  pipe  to  be  closed.  Eleven  houses,  two  roads 
and  school  athletic  fields  would  be  flooded  by  1  to  10  feet. 

If  the  inlet  gate  was  open,  the  flood  elevation  would  be 
decreased,  and  base  flow  flooding  of  structures  somewhat  reduced. 
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The  h  PMF  inflow  from  the  contributing  0.10  sm  swampy 
drainage  area  of  the  North  Dike  would  be  125  cfs.  This  inflow, 
assuming  the  24"  drain  pipe  was  closed  would  result  in  a  flood 
level  in  the  valley  at  an  elevation  of  about  142 .  No  habitable 
structures  would  be  inundated.  The  flood  elevation  would  be 
lower  if  the  gate  for  the  24"  drain  pipe  was  open. 

5 . 5  Dam  Failure  Analysis 

Failure  of  the  North  and  South  Dikes  would  result  in  the 
flooding  of  valleys  in  front  of  the  dikes.  There  are  no  valley 
outlets  which  are  below  the  elevation  of  the  top  of  the  dikes 
of  147.5.  Essentially,  all  failure  outflow  would  be  stored. 

Thus,  the  Corps  Guidelines  for  determining  the  failure 
discharge  and  routing  would  not  be  applicable. 

Each  dike  was  assumed  to  fail  with  a  water  level  at  the  top 
of  the  structure,  elevation  147.5.  Outflow  would  continue  until 
the  forward  valley  and  reservoir  elevations  were  balanced,  that 
is  the  additional  storage  in  the  valley  was  equivalent  to  that 
in  the  reservoir  between  the  balanced  elevation  and  the  reservoir 
elevation  at  the  time  of  failure. 

For  the  North  Dike,  the  only  development  in  the  valley 
below  elevation  150  is  a  power  transmission  line.  The  failure 
of  the  dike  would  not  impact  any  habitable  structures  regard¬ 
less  of  whether  there  were  base  flow  flooding  (24  inch  outlet 
blocked)  or  a  dry  weather  condition  existing  just  prior  to 
failure. 

For  the  South  Dike,  two  failure  conditions  were  investigated. 
For  the  "Dry"  condition,  no  previous  flood  storage  was  assumed 
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to  occur  in  the  valley  forward  of  the  dike.  Computations  were 
made  to  balance  the  elevation  for  the  increasing  valley  storage 
with  that  for  the  decreasing  reservoir  storage  as  a  result  of 
the  dike's  failure  and  resulting  discharge.  Assuming  the  42  inch 
drain  pipe  to  be  blocked,  the  valley  would  be  flooded  to  an  eleva¬ 
tion  of  about  139.5  under  "Dry"  conditions.  Eleven  (11)  houses, 

2  roads,  and  school  athletic  fields  would  be  inundated  by 
1  to  10  feet  of  water. 

Under  "Wet"  conditions,  it  was  assumed  the  42  inch  drain 
pipe  was  blocked  and  the  runoff  from  a  full  PMF  was  stored  in 
the  valley.  This  storage  would  flood  the  valley  to  an 
elevation  of  about  140,  and  have  approximately  the  same  impact 
as  the "Dry"  condition  failure.  The  dike  was  then  assumed  to 
fail  and  the  changes  in  storage  balanced.  For  "Wet"  conditions 
the  failure  of  the  dike  would  result  in  a  water  level  elevation 
of  about  144  in  the  valley.  The  flooding  of  12  houses  above 
elevation  140  would  occur  as  a  result  of  this  failure.  Flooding 
depths  would  be  between  1  to  4  feet.  Those  homes,  roads  and 
athletic  fields  below  elevation  139.5  are  also  flooded  during  this 
"Wet"  condition  failure. 
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SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 

6 . 1  Visual  Observations 

The  visual  observations  did  not  disclose  any  immediate 
stability  problems.  However,  potential  increases  in  seepage 
through  the  South  Dike  may  lead  to  the  instability  of  the  dike. 

6 . 2  Design  and  Construction  Data 

Information  on  the  design  and  construction  of  the  dikes 
can  be  obtained  from  "as-built"  drawings  dated  November,  1973. 
Some  information  from  these  drawings  are  given  in  Section  3.1.b. 

The  drawings  indicate  that  the  dikes  consist  of  "compacted 
glacial  till  and/or  pervious  fill"  with  a  concrete  core  wall. 

Logs  of  twelve  borings  made  at  the  dike  locations  are 
available.  These  borings  were  made  to  refusal  which  varied  from 
a  depth  of  1.5  ft  to  6.5  ft  at  the  South  Dike  and  from  2.5  ft 
to  12.0  ft  at  the  North  Dike;  rock  coring  was  not  performed. 

6 . 3  Post  Construction  Changes 

There  is  no  record  of  post  construction  changes. 

6 . 4  Seismic  Stability 

The  dikes  are  located  near  the  boundary  of  Seismic  Zones 
2  and  3  and  in  accordance  with  the  recommended  Phase  I  guidelines 
warrant  seismic  analysis.  No  record  of  seismic  analyses  made 
by  conventional  equivalent  static  load  methods  if  performed, 
were  made  available. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a .  Condition 

On  the  basis  of  the  visual  inspection  and  available 
records,  the  dikes  are  judged  to  be  in  generally  good  condition. 
However,  due  to  the  lack  of  seismic  analysis  and  the  potential 
seepage  noted  at  the  South  Dike,  the  overall  rating  of  the  dikes 
is  fair. 

b.  Adequacy  of  Information 

The  information  made  available  and  the  visual  inspection 
are  adequate  for  a  Phase  I  level  of  investigation. 

c.  Urgency 

The  recommendations  and  remedial  measures  presented  in 
Sections  7.2  and  7.3  should  be  implemented  within  one  year  after 
receipt  of  this  Phase  I  inspection  report  by  the  owner. 

7 . 2  Recommendations 

In  accordance  with  recommended  Phase  I  guidelines,  the 
dikes  should  be  analyzed  for  seismic  stability.  A  qualified, 
registered  professional  engineer  should  perform  the  seismic 
stability  analyses. 

7 . 3  Remedial  Measures 

a.  Operating  and  Maintenance  Procedures 

1.  Grass  on  the  crest  and  downstream  slope  of  the  dikes 
should  be  cut  as  part  of  routine  maintenance. 
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2.  Trespassing  on  the  crest  and  downstream  slope  of  the 
dikes  should  be  prevented  and  grassy  vegetation  re-established  in 
barren  areas. 

3.  The  inspection  indicated  in  5  below  should  include 
observation  and  documentation  of  the  seepage  area  below  the  South 
Dike  so  that  significant  changes  in  seepage  can  be  detected.  This 
inspection  should  be  performed  at  both  a  high  and  low  reservoir 
level . 

4.  The  Owner  should  develop  a  formal  warning  system  for 
notifying  downstream  areas  in  the  event  of  an  emergency. 

5.  The  dikes  should  be  inspected  every  year  by  qualified 
registered  professional  engineers  who  can  identify  areas  of  con¬ 
cern  -which,  if  left  unchecked  could  jeopardize  the  safety  of  the 
dam. 

7 . 4  Alternatives 

There  are  no  practical  alternatives  for  these  dikes. 
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LIST  OF  ENGINEERING  DATA 


1.  As  Built  Plans 

2.  Construction  Specifications  &  Test  Boring  Logs 

3.  Limited  Pre-Construction  Correspondence 

Items  1  &  2  are  available  at  Whitman  &  Howard,  Inc., 
Wellesley,  Massachusetts. 

Item  3  is  available  at  Department  of  Environmental 
Quality  Engineering,  Division  of  Waterways,  100  Nashua 
Street,  Boston,  Massachusetts . 
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about  20  ft.  left  of  intake  structure.  Small 
amount  of  water  flowing  out  of  pipe. 


PHOTO  MO.  2  -  This  view  shows  tho  crest  of  the  dike^and 

the  upstream  and  downstream  faces.  Mote  the  24  inch 
pump  storage  outlet  structure  at  the  upper  right 
side  of  the  photo. 
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PHOTO  NO.  3  -  24  inch  pumD  storage  outlet  structure 
from  Shawsheen  River. 


PHOTO  NO .  4  -  This  photo  shows  the  riprap  slope  protection 
~  oii  the  reservoir  side  of  the  dike.  The  stain  line  on 
the  water  supply  inlet  structure  corresponds  to  elev. 
144J-  design  high  water  level  of  the  reservoir. 
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PHOTO  MO.  8  -  The  only  structurer,  within  the  .iownstr- 
'/alley  are  the  power  transni :n; ion  lines.  There 
are  no  residential  or  other  :;t  :  ucM  nre.n .  Devolot 
inent  adjacent  to  the  valley  in  at  >  iev.  150-j_ 


PHOTO  NO.  10  -Downstream  side  slope  of  dike  viewed  from 
~~  right  abutment. 
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PHOTO  NO.  11  -  This  photo  shows 
~  “  the  inlet  structure  for  the 
42  inch  drainpipe,  located 
on  the  downstream  side 
of  the  embankment. 


PHOTO  NO,  12  -  Standing  water  to  the  . left  of  the  inlet 
structure . 


PHOTO  NO.  15  -  This  photo  shows  the  downstream 
~*  just  before  the  dike.  In  the  lower  right  corner 

is  the  Inlet  Brook  from  the  0.7  S.M.  drainage  area. 
These  homes  are  about  500  ft.  from  the  dike.  About 
four  homes  in  this  area  are  between  elevations  120 
to  130.  Fail  flood  stage  will  vary  depending  upon 
dry  or  wet  weather  base  flow  assumptions.  Failure 
flooding  damage  will  be  at  least  10  ft.  depending 
upon  exact  house  elevations. 
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